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An active learning environment is a technology-enriched and interactive physical space 
convenient for applying cooperative, active and engaged learning. It allows focus on engaging 
experiences for students and faculty. This study investigated pre-service teachers’ perceptions 
and experiences in courses in an active learning environment. Eighty pre-service teachers 
participated in two separate courses designed according to active learning strategies in an 
active learning classroom. Findings indicated that participants’ perceptions about the courses 
were positive for cognitive awareness, respectability, individual responsibility, cooperation 
and active participation. Further, their perceptions and experiences regarding the active 
learning model and environment were positive. Participants also expressed their views about 
using an active environment in the learning process and instructors conducting courses in these 
environments. 
Introduction 
Changes in the educational paradigm, aligned with 
twenty-first-century requirements, have created a need for 
education that is learning-oriented, student-centred, 
mastery-based, personalised, collaborative, and enjoyable 
(Reigeluth, 2012). With this shift student-centred learning 
methods have become prominent in teaching and learning 
processes. Student-centred learning approaches entail 
learning environments wherein, as a guide to learning 
activities, teachers prompt active student participation 
(Arends 2012; Hannafin et al. 1997; Land and Hannafin 
2000). Students’ changed needs as well as the need to apply 
knowledge have increased the importance of student-
centred learning environments in higher education (Lea et 
al. 2003), but traditional teaching methods and one-size-fits-
all approach are still frequently used (He, Gajski, Farkas & 
Warschauer 2015). 
Educational systems’ success is attributed to teachers 
assisting students to deal with various, rapid twenty-first 
century changes and increased complexity (Seferoğlu 2010). 
Constructivist and student-centred learning approaches 
require teachers to organise learning environments that 
guide students, rather than using traditional teaching 
approaches. This situation reveals the need for courses and 
professional instructor development based on student-
centred approaches (Biggs & Tang 2011).  
Additionally, pre-service teachers transfer their 
knowledge, experience, attitudes and affective gains to their 
future professional life. In other words, pre-service teachers 
teach the way that they have learned (Yıldırım 2000). 
Therefore, pre-service teacher education programs should 
enhance their competence in knowledge and application of 
student-centred, constructivist approaches when, for 
instance, planning learning activities, course design, and 
classroom management (Çandar and Şahin 2013). Thus, 
higher education’s teaching and learning processes, 
particularly teacher education programs, should be 
designed and implemented in a conscious way. 
Active learning presents a significant opportunity to 
maximize learning and support students’ meaningful 
learning experiences. Many research studies have generally 
examined active learning strategies for teacher training, but 
those focusing on an analysis of active learning strategies 
implemented in classrooms specifically designed for active 
learning are limited. Active learning environments are 
physical places designed for active learning, open to 
rethinking students and educators’ classroom experiences. 
Moreover, determining learners’ and instructors’ views on 
student-centred and constructivist learning environments 
and investigating these environments’ impact on students, 
particularly educational quality and the teaching profession, 
are important. This study examines pre-service teachers’ 
first-time experiences and views on active learning 
environments and courses taken therein. 
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Study background 
Active learning model 
Compared to traditional teaching, learners take 
responsibility for the learning process in active learning 
rather than being passive information receivers (Prince 
2004). Active learners not only listen to the lesson but also 
read, write, discuss, and actively use higher order thinking 
skills, (e.g. analysis, synthesis and evaluation) in various 
learning activities (Bonwell and Eison 1991). 
Many research studies examine active learning’s positive 
effects in higher education (Barr and Tagg 1995; Braxton et 
al. 2000; Hake 1998; Kalem and Fer 2003; Sokoloff and 
Thornton 1997; Taçman 2007). Active learning’s main 
objective is for students to learn by doing and thinking about 
their actions (Bonwell and Eison 1991). Teachers plan 
learning environments to include cooperative learning, 
project-based learning, problem-based learning, (Prince 
2004) and teaching strategies, i.e., discussion, role-play, self-
assessment, peer assessment, brainstorming, and 
experiential learning (Bonwell and Eison 1991). Students are 
guided by applying these techniques and strategies in select 
parts of the learning process (Faust and Paulson 1998). 
Active learning implies students’ activeness during the 
learning process, reflecting on learning and gaining 
experience, thereby also learning how to learn (Ambrose et 
al. 2010; Zull 2011). Therefore, students discover knowledge 
in different sources, organise and share this knowledge with 
classmates, prepare projects individually or collaboratively, 
and participate in activities like cooperative work in 
knowledge production (Ward and Tiessen 1997). Kane 
(2004) stated that active learning tasks have four common 
features: (1) fostering critical thinking, (2) granting student’s 
responsibility for learning, (3) teachers’ organization of 
learning activities and (4) participation in open-ended 
learning activities. 
Furthermore, active learning tasks should be presented so 
that students associate learning content with real-life 
contexts and utilise them in daily life (Faust and Paulson 
1998). There is no single way to solve problems. Therefore, 
active learning environments encourage students to analyse 
and examine given problems/situations from various 
perspectives and experience different solutions while 
creating knowledge structures. Thus, students gain 
knowledge about solving a problem and understand the 
solution’s mechanism (Gijbels et al. 2006). 
Additionally, social interaction is important in the 
experience and contribution of individual knowledge 
acquisition. Lev Vygotsky underlines social interaction’s 
impact on acquiring new ideas and on intellectual 
development, which represent learning’s social side (Arends 
2012). For students to experience greater interaction with 
their environments and opportunities for rich learning, 
enabling them to create student−student and teacher–
student collaborations and learn collaboratively in small 
groups and as individuals is necessary (Prince 2004). Active 
learning environments require multiple resources to present 
content through various communication tools. For example, 
instead of limiting tasks to oral and written communication, 
students should have opportunities to complete tasks that 
use multimedia. Thus, students can make the learning 
process more effective and efficient (Harwood and 
McMahon 1997) along with improving their intellectual 
competencies, cognitive learning, and expression skills 
(Lancy 1990; Jonassen 1994). 
For evaluating an active learning environment from pre-
service teachers’ perspective, this study established two 
different course structures based on an active learning 
model designed according to Kane’s (2004) active learning 
strategies and their applicability, such as flipped learning, 
project-based learning, inquiry-based learning, and micro-
teaching strategy. Real life problems based on these courses’ 
learning outcomes were defined. Tasks encouraged critical 
thinking with students responsible for demonstrating their 
skills through active participation. The instructor facilitated 
students’ active learning processes. 
Active learning environments 
To promote learning’s nature and quality, enhancing 
student-centred learning with technology is important 
because it offers flexible tools that facilitate cognitive 
processes supporting thinking and learning (Hannafin and 
Land 2000). For example, computer tools help students 
access, collect, and use information sources; online 
scaffolding helps them plan and apply their learning; and 
generative tools enable students to produce materials 
reflecting their learning (Hannafin and Land 2000). 
Technological tools are appropriate for constructivist 
approaches and quite convenient for implementing active 
learning and supporting student-centred learning (Jonassen 
and Jonassen 2000; Kim and Reeves 2007; Gebre et al. 2014; 
Walker and Baepler 2014).  
Instructors generally present courses in classrooms or 
computer labs with seats arranged in traditional rows. Here, 
instructors present content and students resemble a passive 
audience, only listening or taking notes. Because traditional 
classrooms do not have provide equality in seating 
arrangement, image, sound and interaction facilities, 
student motivation, activeness and participation may differ. 
Park and Choi (2014) defined traditional classrooms as 
having ‘gold’ and ‘shadow’ areas. Students willing or able to 
sit in the gold area have better participation in lessons, more 
motivation, and easy communication with the teacher 
leading to better concentration and learning. Further, 
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although nearly 80% of students prefer to sit in the gold area, 
only 10% have the chance, emphasising that classroom 
setting is important for all students’ learning conditions. 
Thus, traditional classroom environments insufficiently 
ensure effective, long-lasting learning, and participation, 
instead resulting in negative influences on learning, 
participation, and motivation. Finally, although traditional 
classroom environments use student-centred approaches, 
optimum effectiveness is impossible due to improper 
structures for various pedagogic approaches (Cullen et al. 
2012; Finkelstein et al. 2013). 
Studies shaping teaching programs and activities in 
student-centred contexts show that physical classroom 
environments should also be redesigned based on student-
centred approaches (Baepler and Walker 2014; Burke 2015; 
Fahlberg et al. 2014). Recently, particularly at the university 
level, active learning environments (developed to apply 
student-centred learning approaches) emerged, leading to 
many universities implementing them. Some of the most 
well-known are the Student-Centred Active Learning 
Environment for Undergraduate Programs (SCALE-UP) 
project initiated by Robert J. Beichner, Physics Professor, at 
North Carolina State University (NCSU); the Technology 
Enabled Active Learning (TEAL) project initiated and 
expressed as a re-class design by Massachusetts Institute of 
Technology (MIT); and the Active Learning Classrooms 
(ALC) project at Minnesota University. These environments 
provide possibilities for student participation, mostly in 
round-table arrangements with technological tools 
facilitating the content and information transfer between 
students and teachers.  
The SCALE-UP project is cooperative, hands-on, 
computer-enriched, interactive, and convenient for crowded 
classes (Beichner et al. 2007). Many schools participated 
under NCSU’s leadership, implementing effective student-
centred approaches in crowded classes by prioritizing 
interaction (Gaffney et al. 2008). The class environment has 
been constructed as a multimedia studio/workshop; 
students work in pairs or groups of three or four, with 
internet access, course activity materials, class discussions, 
and sharing their work with classmates.  
Student-centred learning environments are organised 
based on the constructivist learning theory wherein 
individuals take more responsibility for the learning process 
(Driscoll 2005). Students should create cognitive structures 
by interacting with the environment, so SCALE-UP classes 
facilitate group work with a seating arrangement wherein 
everyone can see everyone else. Each U-shaped or round 
table has computer and internet access. Learning is 
facilitated through information sharing; students can build 
individual knowledge structures through collaborative 
work. Pedagogically, SCALE-UP classes use group 
activities, minimizing teacher-centred instruction, with 
active, cooperating students and teachers guiding students. 
Therefore, they are effective environments for lessons 
organised according to the constructivist learning theory. 
Studies reveal that such lessons increased students’ 
problem-solving skills, understanding, development of 
positive attitudes, significantly reduced error rates, and 
enabled unsuccessful students to perform better (Beichner et 
al. 2007; Brooks 2010, 2012; Dori and Belcher 2005; Walker et 
al. 2011). 
Implementing constructivist learning strategies can be 
facilitated through physical and technological features. 
More importantly, lessons can be arranged according to the 
constructivist learning theory’s principles and methods. 
Based on classroom observations in technology-enhanced 
active learning environments, Shieh et al. (2010) and 
Thornton and Kuhl (1999) assert that technology-only 
environments did not ensure emergence of effective 
educational performance in the short term. 
Furthermore, college instructors must be willing to 
implement and be experienced in student-centred 
approaches that might encourage pre-service teachers to 
adopt a similar approach (Gibbs and Coffey 2004; Ho et al. 
2001; Trigwell et al. 1999) in active learning environments. 
Additionally, Shieh et al. (2010) reveal the importance of 
instructors improving their competence in student-centred 
approaches and learning/teaching methods in active 
classrooms as well as increasing their knowledge of 
techniques that keep students away from passive learning 
habits. 
While determining the classroom environment’s effect on 
pre-service teachers, Köse and Küçükoğlu (2009) found that 
they are aware that learning environment affects student 
achievement. Further, physical and technological classroom 
conditions, teacher–student and student–student interaction 
opportunities, as well as teacher characteristics are 
important to student achievement. Moreover, various 
studies on learning environment reveal that students’ 
feelings (e.g. course enjoyment, positive attitude), active 
participation, classroom interaction (teacher–student, 
student–student), joint student work, and attitudes towards 
the teacher positively affect learning (Kısakürek 1985; 
Küçükoğlu and Köse 2008; Wong 1993). Despite many 
factors affecting learning, the main elements are students, 
teachers, and educational content; good course design in a 
suitable environment may provide effective learning.  
Finally, active learning classes can facilitate student-
centred methods and create effective learning. Not only 
active classroom characteristics but also instructors with the 
knowledge and skills to use them effectively and implement 
lessons appropriately to active learning objectives contribute 
to effective education. Therefore, studies on active learning 
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environments for training pre-service teachers and 
examining active learning strategies for various subjects 
would both benefit teacher education and improve overall 
educational quality. 
Some studies on development and application of active 
learning imply that cultural differences would impede such 
innovative pedagogical approaches (Foote 2014). Moreover, 
limited Turkish studies examine the contribution or effect of 
classroom environments on learning (Köse and Küçükoğlu 
2009) and active learning environments. Furthermore, 
sharing evaluations of active environments’ impact on 
learning in different countries would benefit their effective 
and efficient implementation. Therefore, this study may 
guide researchers to conduct further research on active 
learning environments and their effective implementation. 
Research aim 
This study investigates pre-service teachers’ views and 
experiences of a course and classroom environment 
designed according to a SCALE-UP principles-based active 
learning model. It examines pre-service teachers’ 
perceptions regarding cognitive awareness, respectability, 
individual responsibility, cooperation, and active 
participation in active learning within courses taking place 
in active learning environments. Further, courses selected 
from different programs were designed on the active 
learning model and conducted by an instructor in an active 
learning environment. The following are research questions: 
1. What are pre-service teachers’ perceptions on cognitive 
awareness, respectability, personal responsibility, 
cooperation, and active participation in the active 
learning model in an active learning environment? 
2. What are pre-service teachers’ views and experiences of 
courses designed according to the active learning model 
in an active learning environment? 
3. What are pre-service teachers’ views and experiences on 
an active learning environment? 
Method 
Research design 
This descriptive study combines qualitative and 
quantitative data collected simultaneously but analysed 
separately. Descriptive studies’ non-experimental methods 
present features of a condition or case accurately and 
completely (Johnson and Christensen 2008). 
Participants 
Study participants were 80 pre-service teachers in 
different programs at a Turkish state university. Participants 
enrolled in either Computer Aided Mathematics Instruction 
or Multimedia Design and Production, these courses were 
selected because they are appropriate for active learning 
approaches and offered by the same instructor. Table 1 
presents participants’ demographics. 
 
Table 1. Pre-service teacher-participants’ demographics 
in a study of active learning environments 
Course Group 
Gender Class 
Female Male 
3rd 
Year 
4th 
Year 
Computer 
Aided 
Mathematics 
Instruction 
Group 
1 
22 5 - 27 
Group 
2 21 5 - 26 
Total 43 10 - 53 
Multimedia 
Design and 
Production 
Group 
3 17 10 27 - 
Total 17 10 - - 
Total 60 20 27 53 
 
As Table 1 shows, 53 pre-service teachers (43 female; 10 
male) took Computer Aided Mathematics Instruction in two 
groups (Group 1 and 2) on different days; 27 (17 females, 10 
males) took Multimedia Design and Production in one 
group (Group 3). 
Implementation processes and learning environment 
Active learning environment 
Following the SCALE-UP project, the active learning 
environment, a classroom accommodating 63 students, was 
structurally and technologically designed appropriate to 
student-centred learning methods and techniques to 
facilitate active learning, collaborative learning, flipped 
learning, and situated learning.  
With U-shaped tables allowing group work, the centred 
teacher’s desk kept the teacher equidistant from students 
and allowed easy communication with groups (see Figure 1). 
Classroom facilities included air-conditioning, computers, 
an interactive whiteboard, a projector, sound system, web 
camera, document camera, and multi-purpose printer. A 
document camera also facilitated sharing students’ non-
digital work within the classroom. A wireless network 
infrastructure, custom-created, provided internet access for 
devices and data sharing. Technological equipment was 
controlled from the teacher’s desk designed as a studio 
control board. Laptops were also provided for in-classroom 
group work (see Figure 2). Each U-shaped table had ports to 
stream video and audio from computers to an interactive 
whiteboard to facilitate sharing group work with the entire 
class. Boards were placed across each U-shaped table so that 
students could use them during group work (see Figure 3). 
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Figure 1. Views of the classroom 
 
Figure 2. Equipment of the classroom 
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Courses’ design and implementation 
Multimedia Design and Production (MDP) aimed for 
students to develop skills and gain knowledge of 
educational multimedia application, promote multimedia 
learning principles, and teach animation software as a 
multimedia authoring tool. Computer Aided Mathematics 
Instruction (CAMI) aimed to provide pre-service teachers 
with information and experience integrating technology into 
mathematics instruction by using algebra and dynamic 
geometry software. To improve the validity of this study’s 
findings, the same instructor taught both courses. The 
instructor, also this study’s researcher, has nearly 20 years of 
experience. She has previously led courses in a traditional 
classroom and computer lab. The instructor has been 
teaching in this active classroom for one year. This course 
was the students’ first experience in the active learning 
classroom. 
For both courses’ implementation of active learning 
strategies, versions of open-ended learning activities 
recommended by Kane (2004) were designed to encourage 
critical thinking, provide students with the opportunity for 
demonstrating skills and evaluating results, and support 
students’ active participation. The instructor conducted 
educational activities as a guide rather than as a transferor 
of information. A fundamental real-life problem lying 
within course objectives was defined while designing each 
course’s learning activities. 
The following points were considered for each course’s 
problem: 
• Students undertaking a realistic role for their 
profession. 
• Students creating their own sub-problems and finding 
solutions.  
• Instructor supporting learning with activities that 
students enjoy and that require thinking skills.  
• Students learning from one another and cooperating in 
group work. 
• Students reflecting on learning experiences from 
previous courses. 
• Instructor and students using alternative evaluation 
methods (e.g., peer evaluation, performance 
assessment). 
Aligned with the active learning model, a course syllabus 
describing learning activities, activities’ content, control, and 
evaluation checkpoints created. Then field experts examined 
activities’ suitability to content, objectives and student-
centred-ness. Based on this information, some learning 
activities’ features can be explained as follows. 
To develop students’ multimedia skills, the Watch-Think-
Apply activity based on flipped learning was implemented. 
Students watched video-based courses presented through a 
Learning Management System (LMS), and during the course 
hour, students developed multimedia materials by 
interpreting the information they had learnt in LMS lessons. 
Another activity based on project-based, collaborative 
Figure 3. U-shaped tables of the classroom 
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learning was Read-Think-Design for developing students’ 
multimedia application design skills according to 
multimedia design principles and features. In this activity, 
students prepared by reading the LMS content and 
considering educational multimedia design. During class, 
students prepared a teaching scenario, created story sheets, 
and planned the interface.CAMI implemented a Let’s 
Discover-Let’s Learn activity based on inquiry-based 
learning and a Let’s Teach activity based on a micro-teaching 
strategy. In Let’s Discover-Let’s Learn, prior to class students 
examined LMS learning content and discovered ways of 
using this technology in mathematics on a weekly basis. 
During class, in groups, students discussed critical thinking 
questions presented by instructors or solved a problem 
using algebra software in groups. In the Let’s Teach activity, 
micro-teaching helped pre-service teachers experience 
mathematics instruction using algebra and dynamic 
geometry software. 
The instructor led debates on activities and guided 
students during application, after all these activities, pre-
service teachers shared and discussed approaches and 
solutions. 
Data collection tools 
This study collected qualitative and quantitative data with 
two forms: quantitative data with a form titled How was the 
class for you? developed by Kalem and Fer (2003), adapted 
from Saban’s (2000) active learning form. The form used here 
contains 20 items in five categories, including cognitive 
awareness, respectability, individual responsibility, 
cooperation, and active participation. Using four options for 
each category, pre-service teachers marked the form 
appropriately for each active learning implementation. 
For collecting qualitative data, this study’s researchers 
developed a form consisting of five structured, open-ended 
questions to address the study’s second and third research 
questions as follows:  
Please fill in the blanks in the following five (5) sentences 
by expressing your opinions about the course in this 
classroom. 
• From the course we had in this classroom, I……………. 
because…………………………… 
• Did this classroom differ from others? When I compare 
this classroom with others, …………… 
• What other courses would you like to take in this 
classroom? Please include reasons. 
• How could taking a course in the active learning 
environment affect a pre-service teacher? For a student 
in the Faculty of Education, taking courses in this 
classroom can…… 
• What qualifications should instructors who conduct 
courses in this classroom have? Please explain. 
Data collection and analysis 
Qualitative and quantitative data were collected 
simultaneously from all students at the end of each 14-week 
course. Quantitative data collected with the questionnaire 
How was the class for you? is presented with frequency and 
percentage values. 
For qualitative data, content analysis determined pre-
service teachers’ views and experiences of the learning 
environment’s features in each course. In content analysis, 
with some necessary changes were made to codes (Weber 
1990), the active learning model and features of the active 
learning environment were coded. 
To ensure the qualitative data’s validity, researchers 
concentrated on a clear, consistent research process; other 
researchers verified their findings. Research questions, 
participant characteristics, characteristics of data collection 
tools, the lesson planning, and implementation process were 
explained in a clear, detailed way. Two researchers analysed 
qualitative data to ensure reliability. Inter-coder agreement 
was calculated with the formula by Miles and Huberman 
(1994) (agreement/ (agreement + disagreement = reliability 
coefficient), and the correspondence percentage was .89. 
With a calculated reliability score above 70%, codes and 
views assigned to codes were considered reliable (Miles and 
Huberman 1994). 
Because pre-service teachers took courses designed 
according to two different active learning models in an 
active learning environment in three separate groups, 
quantitative and qualitative data were analysed and 
findings presented according to group. Thus, study results’ 
consistency and accuracy were evaluated. 
Findings 
Pre-service teachers’ perceptions of the active 
learning model in courses conducted in an active 
learning environment 
Findings reflecting the active learning questionnaire’s five 
categories regarding the first sub-problem—What are pre-
service teachers’ perceptions on cognitive awareness, 
respectability, personal responsibility, cooperation and 
active participation in the active learning model in an active 
learning environment, based on the SCALE-UP program—
are presented according to groups with frequency and 
percentage values in Table 2.  
As Table 2 shows pre-service teachers had a complete 
awareness of courses, more than half the pre-service teachers 
(55%) marked I was fully aware of what was going on 
around me in lessons. They felt respected in the learning 
environment, more than half the pre-service teachers (51%) 
marked I felt completely positive and relaxed during lesson’. 
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They could perform work in cooperation and took 
individual responsibility, 60% of all pre-service teachers 
marked I felt like I was part of a group and was accepted by 
the group and, more than half the pre-service teachers 
marked I had the opportunity to make choices during 
lessons. Additionally, they were active during lessons, 69% 
of all pre-service teachers marked “I was an active 
participant during lessons.” 
       
Table 2. Pre-service teachers’ perceptions of cognitive awareness, respectability, individual responsibility, cooperation 
and active participation in an active learning environment 
Categories Phrases/Statements 
Group 1 
n (%) 
Group 2 
n (%) 
Group 3 
n (%) 
Total 
Cognitive 
Awareness 
I was fully aware of what was going on 
around me in lessons. 
18 (67%) 13 (50%) 13 (48%) 44 (55%) 
I was generally aware of what was going on 
around me in lessons. 
7 (26%) 13 (50%) 11 (41%) 31 (39%) 
I was little aware of what was going on 
around me in lessons. 2 (7%) 0 (0%) 3 (11%) 5 (6%) 
I felt bored in lessons. 0 (0%) 0 (0%) 0 (0%) 0 
Respectability I felt completely positive and relaxed 
during lessons. 
14 (52%) 14 (54%) 13 (48%) 41 (51%) 
I generally felt positive and relaxed during 
lessons. 
10 (37%) 8 (31%) 9 (33%) 27 (34%) 
I didn’t feel good during lessons. 3 (11%) 2 (7.5%) 3 (11%) 8 (10%) 
I felt bad about myself during lessons. 0 (0%) 2 (7.5%) 2 (8%) 4 (5%) 
Individual 
Responsibility 
I had opportunities to make choices during 
lessons. 
16 (59%) 16 (62%) 16 (59%) 48 (60%) 
I felt responsible during lessons. 10 (37%) 10 (38%) 9 (33%) 29 (36%) 
I was dragged without using my 
willpower. 
0 (0%) 0 (0%) 2 (8%) 2 (3%) 
I didn’t take any responsibilities. I was just 
directed. 1 (4%) 0 (0%) 0 (0%) 1 (1%) 
Cooperation I felt like I was part of a group and was 
accepted by them. 
14 (52%) 15 (58%) 19 (70%) 48 (60%) 
I generally had positive feelings about class 
members. 12 (44%) 9 (35%) 18 (30%) 29 (36%) 
I did not feel accepted by my own group. 1 (4%) 2 (7%) 0 (0%) 3 (4%) 
I felt selfish and ignored by others. 0 (0%) 0 (0%) 0 (0%) 0 (0%) 
Active 
Participation 
I was an active participant during lessons. 17 (63%) 15 (58%) 23 (85%) 55 (69%) 
I felt lively and energetic. 10 (37%) 11 (42%) 3 (11%) 24 (30%) 
I didn’t spend much energy on my work. 0 (0%) 0 (0%) 1 (4%) 1 (1%) 
I felt passive.  0 (0%) 0 (0%) 0 (0%) 0 (0%) 
What are pre-service teachers’ views and experiences 
of courses designed according to the active learning 
model in an active learning environment based on 
SCALE-UP principles? 
Table 3 displays both pre-service teachers’ positive and 
negative views of courses designed on the active learning 
model in an active learning environment. However, they 
mostly provided positive comments, stating that they 
enjoyed the courses, and found them beneficial and 
contributed to their learning (fGroup1 = 24; fGroup2 = 24; fGroup3 = 
24). Conversely, only two expressed negative opinions 
(fGroup1 = 0; fGroup2 = 1; fGroup3 = 1). One teacher from Group 2 
(k37) expressed a negative opinion about not taking the 
course until their last educational year—not about course 
objectives or their implementation. 
In depth examination of pre-service teachers’ positive 
views showed that their experiences were influenced by 
both the class and course features (see Table 4). Course 
features were quite important for positive thinking (fGroup1 = 
9; fGroup2 = 9; fGroup3 = 9). Additionally, not only experiences 
48
                    PRE-SERVICE TEACHERS’ PERCEPTIONS AND EXPERIENCES   
Journal of Learning Spaces, 8(2), 2019. 
related to class features (fGroup1 = 9; fGroup2 = 7; fGroup3 = 4) but 
also course features (fGroup1 = 5; fGroup2 = 6; fGroup3 = 11) played 
an important role in shaping students’ views. 
 
Table 3. Pre-service teachers’ views on courses in the 
active learning model in an active learning environment 
Group Codes f Sample (Example) 
Group 
1 
Positive 24 
It was productive (k5). I was 
pleased. All our courses [were] 
hands-on (k66). We got a lot of 
pleasure (k69). 
Negative 0 - 
No 
comment 3 (k58), (k65), (k70) 
Group 
2 
Positive 24 
I learnt a lot (k33). I enjoyed it 
a lot (k44). I benefitted a lot 
(k48). 
Negative 1 
It wasn’t productive because 
this course shouldn’t be given 
in the final year (k37). 
No 
comment 1 (k53) 
Group 
3 
Positive 24 It was fun (k13). I am pleased 
(k20). It was productive (k27). 
Negative 1 
I didn’t learn anything. I didn’t 
like the class. The space 
between the rows was narrow. 
I wish there had been more 
computers and I didn’t have to 
bring my own computer (k5). 
No 
comment 
2 (k8), (k9) 
Pre-service teachers’ views about an active learning 
environment designed on SCALE-UP principles  
Pre-service teachers’ views about differences between the 
active learning environment and other classrooms are in 
Table 5. Particularly, they emphasized technological 
equipment (fTotal = 21). For instance, a pre-service teacher 
from Group 3 (k17) said, the technological facilities are a lot, it 
supports active learning. Another from Group 1 (k58) 
expressed the opinion It is a higher-level class as it is highly 
technological and makes many abstract concepts concrete more 
easily with the help of interactive whiteboard. And another from 
Group 2 (k35) noted, It is technologically better equipped. 
Table 5 shows that pre-service teachers emphasized the 
classroom’s different physical features (fTotal = 13). For 
example, one from Group 3 (k15) commented, there was an 
opportunity for us to see the board from anywhere in the classroom 
and it was different with its seating arrangement that was suitable 
for group work. Another from Group 2 (k49) stated It was more 
fun, seating arrangement was better and it was suitable for group 
work with its physical structure. They found that the active 
learning environment differed in student-centred learning 
implementation. They also found the classroom more 
suitable for active, effective learning (fTotal = 13). For instance, 
a pre-service teacher from Group 3 (k23) noted, I was more 
active in the class and this provided me with advantages. 
Another from Group 1 (k75) said, It is a classroom which is 
suitable for active and effective learning. Additionally, pre-
service teachers found that this classroom differed because 
it was interactive and facilitated group work as well as 
cooperation. For example, a pre-service teacher from Group 
3 (k19) noted, It is a more interactive and relaxing environment 
and it is suitable for group work. k53 from Group 1 said, It is 
more practical since the teacher and students are in constant 
communication; another from Group 2 (k51) called it a more 
relaxing class environment; students interact with each other and 
it is easy to return to the board. 
Furthermore, Table 6 presents courses that pre-service 
teachers wanted to take in an active learning environment. 
Some in Groups 1 and 2 wanted to take, for instance, 
Analytic Geometry and Analysis in Mathematics Education 
Program; some in Group 3 wanted such courses as Graphics 
in Education, Animation and Programming (fTotal = 49). All 
groups wanted teaching professional courses, e.g. special 
education methods, in the active learning environment (fTotal 
= 25). 
Reasons for choosing these, primarily the physical and 
technological features of the classroom, are presented in 
Table 7 (fTotal = 79). 
For example, (k65) from Group 1 wanted to take all 
courses in this classroom because the class doesn’t seem 
crowded and the seating arrangement is quite suitable for learning 
environment. There are more opportunities for interaction with the 
instructor. From Group 2, (k42) wanted to take all applied 
courses in this classroom: There is a seating arrangement which 
enables more active participation and I believe this brings more 
success. Similarly, Group 3 stressed class features. For 
example, (k13), who had taken a special teaching methods 
course and the programming course, a field course, in this 
classroom, said, It was very suitable for group work and the 
interaction was more with the instructor. Another, (k18), who 
wanted to take programming courses in this classroom, 
expressed the opinion It is a classroom where groups are in an 
interactive communication with each other. 
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Table 4. Experiences shaping pre-service teachers’ views on courses designed according to the active learning model in an 
active learning environment 
Group Codes f Sample (Example) 
Group 
1 
Class 
features 
9 The class was wonderful and fun (k69). I feel lucky to have had a course in this classroom before 
graduating (k67). There were enough facilities in the class (k62). 
Course 
features 
9 I think it was both enjoyable and informative (k79). We acquired knowledge and experience about 
material preparation that we can offer to our students concretely at the stage of becoming a teacher 
(k76). It was a course that made me understand that I can lecture in different ways (k55). 
Class and 
course 
features 
5 I learnt how to use interactive whiteboard. I didn’t have any idea about dynamic geometry software 
Geogebra. I believe I will be a better teacher by improving myself in this area (k54). Our courses 
were hands-on and I started to use technology effectively in this class (k66). I had the opportunity 
to conduct a real lesson and use technological tools (k71). 
Group 
2 
Class 
features 
7 The class was rich in terms of instructional tools and we benefitted from them (k48). The class was 
effective for conducting a lesson (k38). I learnt how to use interactive whiteboard and the seating 
arrangement was also good (k34). 
Course 
features 
9 I learnt how to construct more understandable maths instruction because we turned it into 
something concrete (k33). I wasn’t bored as we were intensive in interactions (k44). It provided me 
with ways for making my lessons enjoyable for the students (k29). I got some information that I can 
use in daily life (k45). 
Class and 
course 
features 
6 We had more interesting lessons and the class being different made me curious about things (k30). 
The class was very comfortable. For the first time, I had the opportunity to work in cooperation with 
my friends (k51). Both micro-teaching and computer applications were effective (k40). 
Group 
3 
Class 
features 
4 It was completely a working environment. I had the chance to know better the equipment I will use 
when I become a teacher (k3). We were in a class where the interaction was comfortable and easy 
(k6). I was in an environment where we learnt by enjoying and interacting (k19). 
Course 
features 
9 The interaction with friends and the lecturer was strong and the lesson was easy to understand 
(k13). It was fun to be involved in learning (k20). The lessons were enjoyable as we had active 
participation (k27). 
Class and 
course 
features 
11 There was a chance for each student to be active and we had a relaxed atmosphere where we could 
work in groups (k22). It was fun and easy to cooperate (k15). Both the environment and lesson plans 
made the class pleasant. We did group work (k1). 
 
 
 
Table 5. Pre-service teachers’ views about differences between the active learning environment and other classrooms 
Codes Group 1 (f) Group 2 (f) Group 3 (f) Total (f) 
Technological Equipment 10 8 3 21 
Enjoyable 2 5 2 9 
Practical  3 3 1 7 
Comfortable 2 1 4 7 
Active and suitable to learning 2 4 7 13 
Physical features (spacious, different seating arrangement, etc.) 5 3 3 11 
Facilitating interaction, group work and cooperation 3 2 7 12 
Table 6. Courses that pre-service teachers wanted to take in an active learning environment 
Codes Group 1 (f) Group 2 (f) Group 3 (f) Total (f) 
Subject-area courses 19 12 18 49 
Teaching-professional courses  6 7 12 25 
General culture courses 1 - 1 2 
Project-based practical courses - 2 3 5 
Information technology courses - 3 2 5 
All courses 2 2 1 5 
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Table 8. Pre-service teachers’ views of possible effects on 
Faculty of Education students in courses in an active 
learning environment 
Codes 
Group 
1 (f) 
Group 
2 (f) 
Group 
3 (f) 
Total 
(f) 
Experience in 
teaching methods 
and techniques 
11 10 4 25 
Experience in use of 
technology 
9 5 2 16 
Collaboration skills 1 2 9 12 
Beneficial effects. 6 6 - 12 
Self-confidence 2 2 6 10 
Effective 
communication skills 
- 1 3 4 
A course experience 
in a real university 
classroom 
- 1 2 3 
No comment - - 2 2 
 
Pre-service teachers provided their views (Table 8) on 
effects of courses conducted in active learning 
environments, stating that these course environments would 
contribute to their development in experiencing various 
teaching methods and techniques (fTotal = 25), using 
information and communication technologies (fTotal = 16) and 
using cooperation skills (fTotal = 12). For example, (k28) from 
Group 2 said, It enables a teacher to learn different methods other 
than the traditional teaching methods to present a lesson more 
effectively. From Group 3, (k11) declared, It provides 
collaborative learning opportunities and more effective interaction 
with the teacher. Another from Group 1 (k69) observed, It 
gives self-confidence, it develops skills in technology use and you 
learn actively. 
Presenting frequencies of views on instructor 
characteristics in an active learning environment, Table 9 
shows that pre-service teachers stated that instructors 
should particularly be information and communication 
technology literate (fTotal = 17). Additionally, they 
emphasized instructors’ pedagogical knowledge (ftotal = 13) 
and personality traits (fTotal = 13). For example, Group 3’s 
(k17) said, The instructors should be people who are constructive 
and open to innovation targeting active learning. Group 1’s (k66) 
said that the instructor needs to be an expert in his/her field and 
skilful in transferring field knowledge properly. 
 
Table 9. Pre-service teachers’ views on instructors in 
active learning environment courses 
Codes Group 
1 (f) 
Group 
2 (f) 
Group 
3 (f) 
Total 
(f) 
Technological 
literacy 
4 2 11 17 
Teaching profession 
knowledge 
7 2 4 13 
Personality traits 
(open to 
communication, 
understanding, self-
confident) 
3 4 6 13 
Subject-knowledge 
information 
6 3 - 9 
No comment 9 14 8 31 
 
Discussion and Conclusion 
This study investigated 80 pre-service teachers’ views and 
experiences of a course and an environment designed for 
active learning strategies via the questionnaire “How was 
the class for you?” and via open-ended, researcher-
developed questions. 
First, findings revealed their generally positive 
perceptions. Pre-service teachers had a complete awareness 
of courses, felt respected in the learning environment, could 
perform work in cooperation, and took individual 
responsibility. Additionally, they were active during lessons 
and had positive perceptions about organising their work 
through their own choices.  
Prince (2004) stated that active learning’s forms (e.g. 
problem-based learning, project-based learning, 
collaborative, and cooperative learning) are not a panacea 
for educational problems and that core elements of active 
learning strategies should be examined in depth. Thus, 
Table 7. Why pre-service teachers want to take courses 
in the active learning environment 
Codes Group 
1 (f) 
Group 
2 (f) 
Group 
3 (f) 
Total 
(f) 
Different physical 
characteristics 
(seating 
arrangement, 
technological 
equipment) 
27 26 26 79 
Environment 
enabling application 
7 11 2 20 
Technological 
equipment 
7 9 3 19 
Supporting active 
participation 
3 5 7 15 
Suitable for 
cooperation / group 
work 
1 - 13 14 
No comment 2 3 6 11 
51
                    PRE-SERVICE TEACHERS’ PERCEPTIONS AND EXPERIENCES   
Journal of Learning Spaces, 8(2), 2019. 
evaluating how active learning strategies can be used in 
various teaching areas would be beneficial. Our study 
examined different active learning strategies in two courses 
and explained these strategies’ contents during 
implementation, perceived as positive by three groups of 
pre-service teachers. Although more evidence is required, 
study results indicate that active learning designed for the 
CAMI and MDP courses could be useful templates for 
similar courses in teaching education programs. 
Second, findings revealed that pre-service teachers’ views 
on experiencing an active learning environment and active 
lessons were positive. These findings are consistent with 
similar studies on positive effects of courses conducted with 
active learning strategies (Faust & Paulson 1998) in active 
classes (Burke 2015; Park and Choi 2014). Thus, our study’s 
findings suggest that to ensure a positive effect of active 
learning environments, such courses should be designed 
and implemented according to the constructivist learning 
theory and student-centred approaches.  
Conversely, Brooks (2010) identified the relationship 
between formal (physical) learning spaces and student 
outcomes, in a study where an instructor presented the same 
course in two radically different environments (i.e. 
traditional classroom, active learning environment). That 
study suggested, independent of other factors, that active 
learning environment significantly and positively influence 
student’s learning (Brooks 2010). 
Third, pre-service teachers in different disciplines, taking 
two different active learning environment courses that 
offered a different physical environment from traditional 
classrooms or computer laboratories, expressed a similar 
view: the active learning class differed from other 
classrooms. However, this was not only due to its physical 
environment. They perceived the classroom and course 
holistically. The course differed not only in physical 
characteristics but also in opportunities for active learning 
and cooperative group work. This finding reflects previous 
studies (Gebre, Saroyan and Bracewell 2014), revealing the 
learning environment’s role in incorporating affordances of 
information technologies and learning methods.  
Fourth, according to active learning environment courses 
that pre-service teachers want to take and their reasoning, 
results indicate that pre-service teachers would like to first 
take subject area courses and then teach profession courses. 
In education faculties, subject area courses mostly require 
analysing various facts, concepts, and experiences as well as 
integrating concepts, information and opinions. Teaching 
profession courses also require applying theories to practice. 
Findings by Park and Choi (2014) are similar to ours because 
these coursework outcomes match active learning classes’ 
main aim. They indicate that active learning classes are more 
suitable for application-based coursework than for theory-
based coursework. Further, besides its physical 
characteristics, our participants stressed the classroom’s 
technological facilities and its suitability for cooperative 
work and active student participation. Therefore, because 
pre-service teachers from different disciplines had positive 
perceptions, we suggest that active learning environments in 
various application-based courses would benefit them.  
Fifth, pre-service teachers stated that lessons in an active 
learning environment, particularly at the Faculty of 
Education, contributed to their development. They 
experienced student-centred learning methods, used 
technology in learning environments, and improved their 
cooperation skills and self-confidence, particularly Group 3 
wherein pre-service teachers mostly developed original 
educational multimedia products in groups. This situation 
reflects pre-service teachers’ learning (Yıldırım, 2000). 
Consistent with previous studies (Gebre et al. 2014; Löfström 
and Nevgi 2007), ours propounds that taking courses with 
student-centred methods can effectively change pre-service 
teachers’ perceptions of student-centred learning 
approaches. 
Last, detailed examination of pre-service teachers’ 
instructor evaluations in the active learning environment 
revealed that they emphasized knowledge, communication 
technology skills, teaching-profession knowledge, and 
instructors’ personality traits. Probably, pre-service teachers 
emphasize knowledge and communication technology skills 
because technology enhances active learning. Additionally, 
they emphasized the importance of professional knowledge 
more than subject area knowledge and personality traits. 
Gebre et al. (2014) revealed that whether or not technology 
improves teaching in higher education, professional 
development considers changes in professors’ conceptions 
of effective teaching. Andrews, Leonard, Colgrove and 
Kalinoski (2011) revealed that improving students’ effective 
and active learning in college science courses requires 
instructors’ skills and expertise as well as classroom norms 
of active learning, which differ fundamentally from those in 
traditional lectures. Accordingly, instructor skills and 
experiences are essential for effective use of active learning 
environments and for applying active learning. Further, it is 
important that pre-service teachers correctly interpret the 
instructor’s importance in active learning and in active 
learning environments. 
Our results associated with active learning environments 
and teacher education programs have two main 
implications. First, active learning environments positively 
affect students’ learning in teacher education courses 
designed with student-centred approaches like active 
learning. Second, technology-enhanced learning 
environments, like active learning environments, clearly 
change both pre-service teachers and instructors’ teaching 
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and learning approaches. Therefore, creating such 
environments in Faculties of Education would benefit pre-
service teachers’ learning and develop their teaching skills 
through experience of active learning in active learning 
environments. 
Findings related to active classes’ positive effects generally 
come from American research, so research considering 
possible cultural differences should be conducted in Asia or 
any other continent (Foote 2014). Additionally, Arı (2010) 
expressed that pre-service teachers in Turkish programs 
graduate without the necessary knowledge and skills in 
student-centred strategies. This research can thus contribute 
to literature on active learning in active learning 
environments and student-centred learning approaches in 
other cultures.  
Nonetheless, this study’s limitation could be the 
investigation of perceptions and views only of pre-service 
teachers’ experiences in an active learning environment. 
Accordingly, in future studies, the following research topics 
are recommended: (1) effect of pre-service teachers’ 
cognitive abilities and motivation on learning in active 
learning environments; (2) effects on learning various 
courses in these learning environments. Furthermore, 
despite the conclusion provided by Brooks (2010) that active 
learning environments significantly and positively impact 
student learning and our findings that partially support this 
viewpoint, investigations to reveal differences on learning 
between the same courses conducted in active and 
traditional environments would add more evidence to the 
literature. Instructors’ experiences in active learning 
environments and the effect of same or different courses 
conducted by different instructors with different levels of 
experience in active learning environments should be 
examined to reveal instructors’ conceptions about active 
learning and active learning environments; this could result 
in innovative pedagogical use of technology. Finally, 
particularly in Turkish and other cultures’ teacher education 
programs, active learning activities and environments in 
which pre-service teachers learn more effectively and 
efficiently could be comparatively investigated. 
Acknowledgements 
This work was supported by the Scientific Research Project Unit 
of Kocaeli University under Grant number 2014-046. 
 
References 
Andrews, T.M., Leonard, M.J., Colgrove, C.A., & 
Kalinowski, S.T. (2011). Active Learning Not Associated 
with Student Learning in a Random Sample of College 
Biology Courses, CBE-Life Science Education, 
https://doi.org/10.1187/cbe.11-07-0061 
Arends, R. I. (2012). Learning to Teach. New York: McGraw-
Hill. 
Arı, A. (2010). Öğretmen adaylarının ilköğretim 
programıyla ilgili eğitim fakültelerinde kazandıkları bilgi 
ve beceri düzeylerine ilişkin görüşleri [The opinions of 
the teacher-candidates about the knowledge and skills 
gained in the faculties of education related to the primary 
education program]. Ahmet Keleşoğlu Education Faculty 
Journal, 29, 251-274. 
Baepler, P. & Walker, J. (2014). Active learning classrooms 
and educational alliances: Changing relationships to 
improve learning. New Directions for Teaching and 
Learning, https://doi.org/10.1002/tl.20083 
Barr, R. & Tagg, J. (1995). From teaching to learning - A 
new paradigm for undergraduate education. Change: The 
Magazine of Higher Learning, 27(6), 12-26. 
Beichner, R. J., Saul, J. M., Abbott, D. S., Morse, J. J., 
Deardoff, D. L., Allain, R. J., …Risley, J. S. (2007). The 
student-centered activities for large enrollment 
undergraduate programs (SCALE-UP) project. Reviews in 
PER, 1(1), 1-42. 
Biggs, J. & Tang, C. (2011). Teaching for quality learning at 
university. Maidenhead: McGraw-Hill/Society for 
Research into Higher Education/Open University Press. 
Braxton, J., Milem, J. & Sullivan, A. (2000). The influence of 
active learning on the college student departure process: 
toward a revision of Tinto's theory. The Journal of Higher 
Education, https://doi.org/10.2307/2649260 
Brooks, D. C. (2010). Space matters: The impact of formal 
learning environments on student learning. British 
Journal of Educational Technology, 
https://doi.org/10.1111/j.1467-8535.2010.01098.x 
Brooks, D. C. (2012). Space and consequences: The impact 
of different formal learning spaces on instructor and 
student behaviour. Journal of Learning Spaces, 1(2), 1-10. 
Burke, D. D. (2015). Scale-up! Classroom design and use 
can facilitate learning. The Law Teacher, 
https://doi.org/10.1080/03069400.2015.1014180 
Chang, W. (2005). Impact of constructivist teaching on 
students' beliefs about teaching and learning in 
53
   PRE-SERVICE TEACHERS’ PERCEPTIONS AND EXPERIENCES 
Journal of Learning Spaces, 8(2), 2019.
introductory physics. Canadian Journal of Math, Science & 
Technology Education, 
https://doi.org/10.1080/14926150509556646 
Cullen, R., Harris, M. & Hill, R. (2012). The learner-centered 
curriculum. San Francisco, CA: Jossey-Bass. 
Cummings, K., Marx, J., Thornton, R. & Kuhl, D. (1999). 
Evaluating innovation in studio physics. American Journal 
of Physics, Physics Education Research Supplement, 
https://doi.org/10.1119/1.19078 
Çandar, H. & Şahin, A. E. (2013). Teachers’ views about 
effects of constructivist approach on classroom 
management. Hacettepe University Journal of Education, 44, 
109-119.
Dori, Y. J. & Belcher, J. (2005). How does technology-
enabled active learning affect undergraduate students’ 
understanding of electromagnetism concepts? Journal of 
the Learning Sciences, 
https://doi.org/10.1207/s15327809jls1402_3 
Driscoll, M. (1994). Psychology of learning for instruction. 
Boston: Allyn and Bacon. 
Fahlberg, B., Rice, E., Muehrer, R. & Brey, D. (2014). Active 
learning environments in nursing education: The 
experience of the University of Wisconsin-Madison 
School of Nursing. New Directions for Teaching and 
Learning, https://doi.org/10.1002/tl.20089 
Faust, J. L. & Paulson, D. R. (1998). Active learning in the 
college classroom. Journal on Excellence in College Teaching, 
9(2), 3-24. 
Finkelstein, A., Tovar, M., Ferris, J. & Weston, C. (2010). 
Seminar 14a designing and supporting active learning 
classrooms. Retrieved from: 
http://www.educause.edu/sites/default/files/library/prese
ntations/e10/sem14a/finkelstein-designing-supporting-
evaluating-alcs.pdf 
Foote, K. T. (2014). Factors underlying the adoption and 
adaption of a university physics reform over three 
generations of implementation. Electronic Journal of 
Science Education, 18(3), 1-18. 
Gaffney, J., Richards, E., Kustusch, M. B., Ding, L. & 
Beichner, R. (2008). Scaling up education reform. Journal 
of College Science Teaching, 37(5), 18-23. 
Gebre, E., Saroyan, A. & Bracewell, R. (2014). Students’ 
engagement in technology rich classrooms and its 
relationship to professors’ conceptions of effective 
teaching. British Journal of Educational Technology, 
https://doi.org/10.1111/bjet.12001 
Gijbels, D., Van De Watering, G., Dochy, F. & Van Den 
Bossche, P. (2006). New learning environments and 
constructivism: The students’ perspective. Instructional 
Science, https://doi.org/10.1007/s11251-005-3347-z 
Hake, R. R. (1998). Interactive engagement vs. traditional 
methods: A six-thousand-student survey of mechanics 
test data for introductory physics courses. American 
Journal of Physics, https://doi.org/10.1119/1.18809 
Hannafin, M., Hill, J. & Land, S. (1997). Student-centred 
learning and interactive multimedia: Status, issues, and 
implications. Contemporary Education, 68(2), 94-99. 
Retrieved from the ERIC database. (EJ553079) 
Hannafin, M. J. & Land, S. M. (2000). Technology and 
student-centred learning in higher education: Issues and 
practices. Journal of Computing in Higher Education, 12(1), 
2-30.
Harwood, W. S. & McMahon, M. M. (1997). Effects of 
integrated video media on student achievement and 
attitudes in high school chemistry. Journal of Research in 
Science Teaching, https://doi.org/10.1002/(SICI)1098-
2736(199708)34:6<617::AID-TEA5>3.0.CO;2-Q 
He, W., Gajski, D., Farkas, G., & Warschauer, M. (2015). 
Implementing flexible hybrid instruction in an electrical 
engineering course: The best of three worlds? Computers 
& Education, 81, 59-68. 
Ho, A., Watkins, D. & Kelly, M. (2001). The conceptual 
change approach to improving teaching and learning: An 
evaluation of a Hong Kong staff development 
programme. Higher Education, 42(2), 143-169. 
Johnson, B. & Christensen, L. (2008). Educational research. 
Los Angeles: Sage Publications. 
Jonassen, D. (1994). Towards a constructivist design model. 
Educational Technology, 34(4), 34-37. 
Jonassen, D, & Jonassen, D. (2000). Computers as mind tools 
for schools. Upper Saddle River, N.J. Merrill. 
Kalem, S. & Fer, S. (2003). The effects of the active learning 
model on students' learning, teaching and 
54
                    PRE-SERVICE TEACHERS’ PERCEPTIONS AND EXPERIENCES   
Journal of Learning Spaces, 8(2), 2019. 
communication skills. Educational Sciences: Theory & 
Practice, 3(2), 433-461. 
Kane, L. (2004). Educators, learners and active learning 
methodologies. International Journal of Lifelong Education, 
23(3), 275-286. doi: 10.1080/0260/37042000229237 
Kısakürek, M. A. (1985). Sınıf atmosferinin öğrenci başarısına 
etkisi [The effect of classroom atmosphere on student 
achievement]. Ankara: AÜ Eğitim Bilimleri Fakültesi 
Yayınları [AU Faculty of Educational Sciences 
Publications].  
Kim, B. & Reeves, T. C. (2007). Reframing research on 
learning with technology: in search of the meaning of 
cognitive tools. Instructional Science, 
https://doi.org/10.1007/s11251-006-9005-2 
Köse, E. & Küçükoğlu, A. (2009). Evaluation of class 
learning environment in faculties of education in terms 
of some variables. Ahi Evran Üniversitesi Eğitim Fakültesi 
Dergisi, 10(3), 61-73. 
Kuran, K. (2005). Bir değişim ve gelişim süreci olarak 
eğitimde toplam kalite yönetimi ve aktif öğrenme ilişkisi 
[Total quality management and active learning 
relationship in education as a process of change and 
development]. Çağdaş Eğitim [Journal of Contemporary 
Education Academic], 317, 14-22. 
Küçükoğlu, A. & Köse, E. (2008). Yükseköğretim düzeyinde 
sınıf atmosferinin öğrenci başarısına etkisi [Effect of 
classroom atmosphere on student achievement at higher 
education level]. Atatürk University Journal of Graduate 
School of Social Sciences, 12(8), 176-188. 
Land, S. M. & Hannafin, M. J. (2000). Student-centered 
learning environments. In Jonassen D and Land S (Eds.), 
Theoretical Foundations of Learning Environments (pp. 
1-23). Mahwah: Lawrence Erlbaum Accociates,. 
Lancy, D. F. (1990). Microcomputers and social studies. 
OCSS Rewiev, 26(1), 30-37. Retrieved from the ERIC 
database. (EJ414157) 
Lea, S. J., Stephenson, D. & Troy, J. (2003). Higher 
education students’ attitudes to student-centered 
learning: Beyond educational bulimia? Studies in Higher 
Education, https://doi.org/10.1080/03075070309293 
Löfström, E. & Nevgi, A. (2008). University teaching staffs’ 
pedagogical awareness displayed through ICT facilitated 
teaching. Interactive Learning Environments, 
https://doi.org/10.1080/10494820701282447 
Miles, M. & Huberman, A. (1994). Qualitative data analysis. 
Thousand Oaks: Sage Publications. 
Park, E. L. & Choi, B. K. (2014). Transformation of 
classroom spaces: Traditional versus active learning 
classroom in colleges. Higher Education, 
https://doi.org/10.1007/s10734-014-9742-0 
Prince, M. (2004). Does active learning work? A review of 
the research. Journal of Engineering Education, 
https://doi.org/10.1002/j.2168-9830.2004.tb00809.x 
Reigeluth, C. (2012). Instructional theory and technology 
for the new paradigm of education. RED, Revista de 
Educación a Distancia, 32, 1-18. 
Saban, A. (2000). Öğrenme ve öğretme süreci [Learning and 
teaching process]. Ankara: Nobel Yayın Dağıtım. 
Seferoglu, S. S. (2010). Killing two birds with one stone: 
Establishing professional communication among 
teachers. Procedia-Social and Behavioral Sciences, 
https://doi.org/10.1016/j.sbspro.2010.12.195 
Shieh, R. S., Chang, W. & Tang, J. (2010). The impact of 
implementing technology-enabled active learning 
(TEAL) in university physics in Taiwan. The Asia-Pacific 
Education Researcher, 19(3), 401-415. 
Sokoloff, D. R. & Thornton, R. K. (1997). Using interactive 
lecture demonstrations to create an active learning 
environment. The Physics Teacher, 
https://doi.org/10.1119/1.2344715 
Taçman, M. (2007). The effects of the active learning model 
on students. Cypriot Journal of Educational Sciences, 2(1), 
21-30.  
Trigwell, K., Prosser, M. & Waterhouse, F. (1999). Relations 
between teachers’ approaches to teaching and students’ 
approaches to learning. Higher Education, 37(1), 57-70.  
Walker, J. D., Brooks, D. C. & Baepler, P. (2011). Pedagogy 
and space: Empirical research on new learning 
environments. EDUCAUSE Quarterly, 34(4). Retrieved 
from the ERIC database. (EJ958727) 
Ward, D. & Tiessen, E. (1997). Adding educational value to 
the web: Active learning with alive pages. Educational 
55
   PRE-SERVICE TEACHERS’ PERCEPTIONS AND EXPERIENCES 
Journal of Learning Spaces, 8(2), 2019.
Technology, 37(5), 22-28. Retrieved from the ERIC 
database. (EJ552483) 
Weber, R. P. (1990). Basic content analysis. Newbury Park: 
Sage Publications. 
Wong, N. Y. (1993). Psychosocial environments in the Hong 
Kong mathematics classroom. Journal of Mathematical 
Behaviour, 12, 303-309. Retrieved from the ERIC database. 
(EJ484119) 
Yildirim S (2000) Effects of an educational computing 
course on pre-service and in-service teachers: A 
discussion and analysis of attitudes and use. Journal of 
Research on Computing in Education, 
https://doi.org/10.1080/08886504.2000.10782293 
56
